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® TaokWedterpolymeradhoslvea. 

5kyl acrylate monomer, the alkyi gnjups of '^^^J^'^'Z^ 

ac^srizable monomer seteded fram strongly P^J' jr^' "J^'^p'^rTrhy^ n»in ester 
JgLp consisting Of stror^ly polar 

SnirllKr^.^^ --.mer ad^as.- on^ng *e 

Ntaddfybrtg agent 
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Tackifled Terpotymar Adiiesives 

Background of the fnventfon 

ReMofthe Invention 

The present invention relates to photopolvmerized lacldfioH urnfUA f««*«K-. 

adhesfves and to tapes made therewitT^ ^ ^ terpolymers as pnessure-sensHlve 

Description of the Related Art 

aoykc aaa. Such adteshw wMaly p(»uto as Ihw m clilvt!^ 
ock. siMa- pM parties at « iJisIS. L <^JII^ 

Prop«tl«. at noon MvmM aM cm rmTSSiSStiiSSf JS^^^^^ 

present Is in the ranaa of -vi^ J^ T^ acryaie^iic add copolymer wherein the acid 
SydrogerJdrSnSScThy^l'l^sS^.r''" «ackifled w«h 50 parts o. a 

vinyl capmlactam fer use on huL siTlha^rL^^ 

«gh cj^e strength. No tackifien, „ di^^SdTT^rTtSl^Sr^ 

Via n,bdng foBowed by 3ch^"S^r;^L?SrpJ,J^^^ 

are preferred. The use of taddfim witti Z^^S^-^ copolymers of l-vrny|.2-pyrrolidone 
suggested. U.8. Patent 4.510lfl7lsheM ZlT^^^*^ ^"^^ " 
senJitfve adhesive woSrtaS a wateri»meable pressure- 

«»« wmpnsing a modified copolymer of butyl acrylate containing N-vlny|.2^jyfroBdone and 
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acrylic add. The we of tacikHtera le not fl^ed. photopoiymerbatlon of 

(ponomercortont aHh««ih«a indiKte safWy and environmerrtal impt^^ 

due to the etoinatton of solvents m tt« P^^STrSs In processing dttficuWes. For exan,pte. 

Tdesired tor certain W^<fZ^'^.^^^BSS^Sili^^ 'f^*' ? 

the Bbove<lted Moon patent, which ^^'^JT^'^TZor^ can be blended Into the photoactive 
iCSITedhealon » ajA.moJve^«t8.^ 

^rea of monomwe T*'*^ S^TlTSLrial adds complexilsr and hence to« 
a, column 6. Bnes 3-12. that the „ not pieferred. except to achieve speoRc 

^«l«lsa slmole. straioht forward, economical f">^J^Z!ZS^ introduction of a tackffler into a 

50 dthelampsdlsclosedlnMa^etal. ^^^^^^^^ 

Glennonstatee that the tadotyina resin may wasuo^^ o( 

group cSsleting of esters .^^'^'^^l^l^^^^ 
^lyS^erlzed n«in. eetere of ''Vj^SSSn^n ^STmodfied W hydrocart»n resin, vlr^toiuene 
Srene. alpha-pinene resins, polycydlc hydrocarbon resins, and 

' alOhfrWethyl styiene copolymar taslns. ''^"fTT^-^^^ aaturated resin polyirera (e.g.. alpha- 
SS^roabietyl alcohoi. ^^^-^Z J ilJSrZZoi above-dted Mwtene patent due • 
Siy, styrene materials) ate unsuitable for «se^*B "^^^"SSying resm from the mononw mixture. 

Sccesslve UV absorption which retards the P^^^fjJ^^ Qlennon adhesive requires 

S*Bl photopolymerizatlon of me 'TJ'^it^'SSSrnS^ per hundred parts acrylate ^ 
STuse 01 fmm about 50 parts ^"^^^J^^Zt levels of tacWller Increase the gtos 
l«nrer In order to <>^' ^ ^^J^^^J^ m polymerization. This ««f J^*« 

transmon temperature and <>^J^^^^Z^ y^^^ «^ '^'^J''!^^ 
pressure-sensitive adhesives having lowereo ^ deterlorHting the adhesion, 

s mW«*Hler8 tend to migrate to jes^ 

U.S. Patent 4.648.711. (Wlnslow et al.) "^^STc^T^wTaM acryiate sudi as Isooctyl acrylate 

adh^ layer of wWd, IS fL^rn'oSnStS atX^ ''''^^'JZ^ 
and a small amount of emuislfler JJ^rrfeum derived monomer resins. Most of these 

Livtetpone. polymerized alkyi styrene, and P^'^'Tf? P!^!^^ adhesives. 

Applicants have now discovered that from ab(Hrt «^^ 
will ZTflexlble pressure-sensitive «d»««ve« whld^«nto ^ ^ 

ilrriprlslng shift m the '^^'^'^r^^J^^^ZLmm Indude at least one aM 
Led in acrylic terpolymer V^y^'^^^JT^^^. Monomers and tacWfters may be 
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An acryfc teojolymer piBssure^sensitlve adhesive comprisfno 
li»«ma»Mag9<i(etoi2(»boini»ia, ^ *• "*yl of wl*» 

As used herein, ttie terms "taddffer'. "tackffyfna aaant" mi ^r^tf^t^ t « 

Brief Deecrtption of the Drawings 

temperature in degreea Celsius to tte adSsirSnlSlf , ^ST""?!^ ^'^^ ^ to the 

and Exampb 2 (Ure p>. compoartwn. in Bomples « (Une 0) and (Une E) 

O^^SM Descriptten of the Invention 

Honal unsaturated ^ STJ^iSanSS' ^Sh^ f'iT'^'? " "^'^ * 

12 carbon atoms. Incloded vmn ST d^o? T^^^ which have Itom e to atwut 

Include Isooctyi acrylate. tamonyl^S^ d!S f^" ^'y'*^ P^"** monomers 

tt-n e c«t», dSS are TJL7^^^, ^1 """^ """^ " average of less 

pola, copo^er^ ™ 3re se^ a polar monomer . sel^ 
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to ab«ri5 parts of the f^^^'^^^^SHS^ compositions of the present irwwtlon contein from 
The aayfc terpolymer P««"'^'*^jJ^rtToart3 lo about M parte, more preferably from 

about 25 parts to about 36 parts of a Wf'^*^ molecular weight Ethylene fllycol. glycerol, and 
Senmg 1^ than ^^"^ '^'^ ^ """^.ffJT.^ 

♦ft o HmAs as much rosin ©3ter tacWfier. ^ ^ « hvdfonenated alyceflne esters commerciaily 

* 'SXS^mg agents are hlgh^ f^^^'^^h^ niSsTp^^. and Pentalyn™. 
a^aitebte from companies «"ch « "T^^'^' J^^^S iTlacldfiera useful in the lnvert.onha« 
, individual tackiflers include «ral™^^^ 

ErTtoTr^s^^^^ -""^ """" 

a ^notuselullnsysteiwofmeinven^^ terpolymers described above cause a 

Surprisingly, tlie addition of the»teddn«^ 

.tecreai. in the glass ^^^/^^^i^T^ for adhesh« terpolymers of 'J 
Mechanical Thennal Analyar (DMTA). When DMTft ^ characteristics; *ese 

JtoSTas a function of log «me or ^^i::?*^"' of the dampening maxima (to. *). 
« a Sharpening Of the^^Mon^^ 

vrtiich is shmed to lower *e«»P«'*^^!^h,\^ the Ta of a polymer when measured by DMTA, as 
S^er.) The addition of ^^^^/^S^^^J^t methacryiate, a ««Hosin e^ 
K by Bne E, in ^^^^ I^^^Si ^ terpolymer adhesive. As these figures show, 
based taddfying agent is used in " ^J*^"! « to higher temperalurea. • 
« toeaddilionofolherconventionaltackrf^agerts^ 

' Wthom wishing to be bound by thoonf.tt^«v^ 

^ plastldzlnfl as wel. as ta^*^^^' P«I^ ^ 

si^rssr^hesrr^^^ 

S^rS;.By ir^rfenng wWhsuJ^^ ^ ,„ the graphs 

*^ramount of the tan 5 sij v^2J?iSfs^mo.S^ VVhere the polar copolymer^ 
^ of polar monomers jnd ^^""^^^^m^:^ are strong^ Polar. the observed 
bie monomers are selected such that both We modarataly polar monomer. 

Sil^n *e tan 5 is iargerlhan where one of «je "SlSuM {-lymerUaiion of the monomera. 

tSs irpolymer cnnu-sitions a^ con^ aj^toinijrtj ^ „ 

PhoSniaaSa which ate -^^y^lS^lSlXX substituted ^i^^t 
ether, substituted ^«^^J^oSS^\m<m. su>»««^ s«pha*elDte su* « 
«, ulaStothyojey^Phenone and Z^-^mett^^V-Z-phenyr^^ 2H,8phlhalene sulfonyl chloride. 
" Sm^^SSW Proplophenone. The photoinHl^tor 

and (Sioactlve o)dmes such a, ^-j'^^S to St^by Sight ^n 100 parts of the monomers 
tZZ^^T. ? rolSriSSve .^we matr. ^ *e novel tape 

« Wherewpeitor 

" sho«rS^-«nl«d. Preferr^«^«2 X S tlS«^oJSru.8. Patent No. *^79^1 
mu«iacrylal»s -"^^^JTteli^ photopoh«i«dalng the monomer In 

(Heilman et al.). Ctosslinldng Is espeoany easy « 
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'n««»P«fer»d tapes of the Jnventto,. the 3tem^^ 
»veraftyp88 of feams. including but not nmlto^toa^S^ » one of 

fljawphew. h a particularty preferred composS, TTI^S^"'^^'^ ^ 
polymenc microspheres, such as those descrajShU a pJL m ^'.f* °**«''^ comprises hollow 
The microspheres are available from (he^JSa S^!^^*"' ^^1^'^^' ^ ^^-sS 

" ""«^ed fbm, and -MireiitB- in eS^fet^^ 

Plastics under the (raKte name "Expancer I^^LT^Z. "* *wn Kema Nord 

TWIc^peari". .„ expanded fbm,. thHSSUe^ S a Sfdlt' f^^^ 
It is possible to include the unexpanded mSosSi^i ^ approximately 0.02^).036 o/cc. 

subsequently heat them Id cause^Sstol^fe^e^^l'^T"''^^ composf£,*aS 

» '"to the adhesh^. This process mZTSiTto J^^^^^^ 

a« «ibstantialiy sunounded by at least a thin^XJit """^^Pherea In the final aleslve 

PoJymertc microspheres having an averaaecflam-ta;^^^ . 
Pdymerizable composition in amoL aSm ^'iS^^^ STf^ T be blended Into Ihe 

Also useful are glass mlcnssDherP^ h^JZ:^ P^^of to costing. 

P^fen^ly from abo«?S'to"SS^n,lSt^ S^licfiTL'' ^ ^ 200 mUmmeters. 
volume oflheptesaire-sensftlve adhesive. tS™u«^^^ """f"*" 5% to 85% by^ 

non^S STT^^^^J^ " f ^ ^ P-«ed on a substan..., 

monomer described fbr the novel (eScH^er fSSZ-ST T"'"' ^'^"^^ ^ ^ 
alM acrylate monomer and at least ^9 of the 

polar monomere or both may be used SUST SS?^ZS2> T^"'" ^ """^^ strongly 
,a layer ranges from 10% to about Mr!^ te^^^ '^^^ P'^ar monomerfs) fn S 
orassanking agent and other P^m^Z:^]^,^^ Such layer may also compriSI^ 

e^ene. a. ^ ^r/S^^-ITr^.^^Li'^r ^' ^'d^S 

J^SS Ct.r^rjSSr Sr^^^^^T-'^ o, «^ C .he above 
<taf««. An especially useful Slier m;tSs^SS<S2^sTl^i)''^ "'B™""*- and fire reS^ 
and 4,748.580. (Klingen. et al.). HTe oiSSS^^^ !f No. 4.7t0.539 

«njt.ve adhesive Ser further ^mp^'CTSLTz^ «^ 
surf^ area of at least 10 m^. ^ ^ " ^5 P«» of a hydrophobic silica having a 

layer of the photoacUve coatino ntaScTrwhE, • ?^™»Ph«« can be achieved by coverina a 
and frradiating th^h^^u^ ^^Jl'l^^ 

uJ«;rolet redlalion do«ige of Zi 5^ mnSuS.TJ^^,"'^ ^^fc'' provldeTSi 
Photopolymerizatlon is to be cS<S In aStiJ^'nSS!!? J '^""^ the polymerfzable coaling, ihe 
fn^^here can be Increased by mS^ Z rSSS^L''* <»ntem of th?i,S 

1^ a.es^« composite ^ ^ ^ ^ ^ 
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may b« accompBshed udng any convmrtonal means auch aa «>.ler coatinQ. dtp coa-ng or «<lru8ton 
. * ^ n^r^^ irtritidfts but Js oot UmltBCl to, those adhesive strips which are -single- 

topea". u» desirable, a pteferred method of construction fa multilayer 

^ i^Ts pSr4 M8SS.TmmeS;et al.). wherelr. a pluralrty of copolymertza. 

coating, as deacrttjed in as. PMeritrto.4.8iBfli»^ containino at least one photopolymerteable 
ble coatable C0«np08l«0.« Is P'^' J^^fJ!:: J^SensWve adhesh; terpolymer of the 
monomer, one of the coatablecon^tlcmbe^^Bian^ superimposed layers with 

invention. The coatable composjons «^ "«l^'X1oSi^ define an Interface Ihere- 

cortlguoua layers comprising ^^'^^^^^^^lZ^^JLo,^ being coated as a first or 
between, m the "ovel prewure-sen^^^ betyJJ^conttguoua layers la 

last layer. Migration o'iJf'P2^tS^Z?IStSS^^^ This 
permitted, and the ^f^^l^^^^^^^^^S from each contiguous layer extend- 

Snprised Of «>P°'V']r tJS'S^ iSSrpS^ having layers which cannot be 
Ing through the Interface between contiguous layers, proouans • »i« 

'^'^S^.lng teats may be used to evalu^B tapes Of the inv^^^ 



as 



■Test Methods 



Dynamic MedwrtoJ Testing 



^ 90' Peel Adhesion 

^ StaCc Shear Test 

I*' ^ tanA AS ddscribed sbove, Is adhered to a smooth 
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of the atfliedve strip, and time to Mm is reported. The test is ffiv«rrtin,»^ u^^^ ^ 

10,000 minutes. "SFonsu. me test is aiscontlnued ff the tape has not IdlM after 

IhB Mowing examples are for Illustrative pwDoses onlv andt^nnt^^ ^ « 

lnv6ntton.Thefnventian Is defined by the^ and ate not to be constmed ae Bmrtrng the 



Oomparative Example 1»C 



A pressurs'sensitive adhesive tape was made bv nartfaiiv nhA*«n«h«w^,» 

isooctyl acrylatB (lOA). 8 parts acoT acid (A^TaSd IsS^^^JSS^ ^ ^ 

a bank of ultrwiolet ^ to aSST^tJSiS^SjlS m «*"«Ph«B using 

coMM onto 1 pMyatiylm coaM oaixr ntom Jlnr Z^iT. if ^ ™* """" 



0^ parte 2.M[metho>cy-2^enyl acetophenone /IRQ esil Th« «Tr„h ^ , • * P««««e o* 

fl IS rJL Z o7MllZr^^.r^' ° ^ ®' "y"^ *«" acWed 25 parts of Faral as™ 
0.15 parts of 2.443lstrichlororTiethyl-a(4-rneth(wyplienylH-tt2alne (XL-3S3^ oik eT^ 

composlftons of tfie invention. warpwiaa as is irascabve of adhesive 

Table! 



Example 


90' peel adhesion 
poJypropylene (N/dm) 


70*0 Shear 500 
gm, wt. (ivfins) 


1 

1-C 


208 
tack-free 


10.000+ 
POP 



Examples a 2-C and 2-C2 

TTiese «e„ mada sfmliar «, Bcampie 1 9«ept the ratios of monomers were In the photopolymertzed 

" 8 
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1 ^ a ».H« AA and 4 DOrts N-vlnyl pyrrolidone. Example 2-C Is an 
terpolymer «e« 90 parts Isooctyl « S^Tte aSte an ktenSSl terpolymer containing 30% 

SSterpolymararrt^Ing "Ott"^ we» tested using OMTA: t.« 

of a non*«ln ester SJSSTS iSo^ple 2^ «s Une C, and Example l-Oi Is \^ 

results appear In Figures 3 ?2 " (as Indicated by the tan 8) of Btample 2 has shited 

AS can clearty be seen from these ^^T'J^ S transition phase (the slope of the curve) has 
to lower temperatures t^J^^Z^r^. Observing Example Z-Ci. It can 

^•^^ l'tS?ry::^'..ha-- 'O^n temperate she. ^ re«,«. .re 
shown Table M- 







Table II 






Example 


90* peel adhesion 
polypropylene (N/dm) 


RT Shear 
1000gm.wL 




(MIns) 






20 


2 

2^ 


75 
65 


161 
10.000 



as 



30 



.esev«.n«des,mil..B^P.^^^^^^ 

s.;^rrcoCt.T3^^^-j^^ 

SJS^of adhesive composWons of the invention. 



S<ample 4 and4-C 



40 



46 



These we« made s^Uar to 6camp.sie^««^^^^ 
used. Example 4-0 Is an idenfeal ^^^^ "^^^^^ 4^ as Une H. As can cl^y 
OMTA: the results appear In Rgures 7 and ^ ^^^^'^^ ,) of Bcample 4 has shifted to tower 

-^rrcCiT^'ss^rpie 

SSe of adhesive compositions of the Invention. 



Examples M 



were used. These were testtdm the same way Bai=«« v 
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Table III 



to 





Monoiner Rattos 




(OA 




NVP 


ForaldS 


HODA 


90* Peel 
polypropylene 


70* Shear 


Ex. 




(parts 


) 


(parts) 


(parts) 


(N/dm) 


1000g(min) 


5 
6 
7 
8 


84 
82 
78 
78 


6 
4 
8 
8 


10 
14 
16 
14 


15 
20 
20 
30 


.15 

20 
20 


133 
129 
120 
188 


10,000-1- 
10^ -i* 
10,000 + 
10.000 *f- 



t8 



20 



25 



Examplea fr19 

These samples were made similar to Examale i AyfiftAt wuh au*^^ -*i 
and crossflnkers and at a thickness oS^ JJ^ 5L^^, '^^^ °' monomers, ForBl-85^ 

Table IV 



ao 



4S 





Mo 




Ratios 






lOA 


AA 


NVP 


Fbrai85 


HDDA 


90' Peef 

polypropylene 


Room temp 
Shear 


Ex. 




(parts 


) 


(parts) 


(parts) 


(N/dm) 


1000g(mjn} 


8 
10 
11 
12 
13 
14 
15 
16 
17 
18 
18 


89 
93 
91 
93 
91 
93 
89 
92 
^ 
90 
90 


3 
3 
5 
3 
5 
3 
3 
2 
6 
4 
4 


8 
4 
4 
4 
4 
4 
8 
6 
6 
8 
8 


15 
15 
15 
25 
25 
15 
15 
20 
20 
10 


.05 

.051 

.05 

.05 

.05 

.15 

.15 

.10 

.10 

.10 

.10 


47 
41 
42 
56 
46 
45 
37 
44 
47 
56 
67 


4200 

1400 
10,000 + 
59 

100 
5500 
10,000 + 

800 
10.000+ 
10,000+ 

140 



so 



CialiTM 



M ^JH^Jt^^ prBssure-sensftive adhesive comprisino 

f) S I^M^'^TJL'fr^ copolymerizablo monomer, a^i 
(b) correspondlnaly. from about 40 parte to about S part, irf 
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2S; rrj::'S'.'siliistss'u^ ^^^^^ «^ 

. . J^^iS^iJ!^^^^^^^ of hydrogenated fliycerlne esters, and hydrogenated pentaerilhntol. 

ss pholopolymerlzed polymer comprises _ , , ^ .^^ 
{a) from about 60 parts to about 86 parts Isooctyl acrytele, 

(b) from about 2 parts to about 1 5 parts acrylic add, and 

(c) from about 2 parts to about 25 parts rHinyl pyrtolidone. 
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9 
8 
7 



(Pa) 5 



4 
3 

a 



- 
- 








- 








- 




\\ 








\ \ 








\\ 




























^ 1 1 ,J 


lJ_j 


''■'ill 


' ' ' ' ' ' ^ ! 1 1 t 1 



'SO o so /ca 



/so 



/6 




t-M»^ I I I I I I . I .... I , 

'-SO O so /C6 



J-J 
/5» 



Copied from 10708996 on 05/10/2005 



EP0^ 204 A2 



iO r 
& F 

7 



. (a 




d 50 



riD.7 



7 



.5 




Ficj. & 



'SO 0 50 



/SO 
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